Formation of free radicals in hypoxic ischemic brain damage in the neonatal rat, assessed by an endogenous spin trap and lipid peroxidation.
The formation of free radicals and lipid peroxidation in the brain after hypoxic ischemia was investigated. Seven-day-old rats were subjected to unilateral (left) carotid artery ligation followed by 70 min of hypoxia with 8% oxygen at 36 degrees C. The animals were randomized into six groups as follows: control animals (no anesthesia, ligation or hypoxia) and animals decapitated at 0, 15, 30, 60 and 180 min into the reoxygenation period. Lipid peroxidation was quantified in brain homogenates using the thiobarbituric acid assay (TBA). The TBA-malondialdehyde (MDA) complex was measured with HPLC. The semi-dehydroascorbate radical was measured using electron spin resonance (ESR) spectroscopy. The semi-dehydroascorbate radical levels increased more than 3-fold in the left HI hemisphere compared to the left control hemisphere 15 min posthypoxic ischemia. The amount of MDA was significantly increased in the hypoxic ischemic (HI) hemisphere ipsilateral to the carotid ligation compared with contralateral hypoxic hemisphere. The MDA level in the left HI hemisphere was also significantly elevated at 0, 15, 30 and 60 min, but not at 180 min into the reoxygenation period. Reoxygenation after hypoxic ischemia thus induced formation of semi-dehydroascorbate radicals and lipid peroxidation.